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TOOTH-BLEACHING PREPARATIONS

This application is a continuation application of U.S.
patent application Ser. No. 12/733,798, filed on Jul. 20, 2010,
which claims priority to International Patent Application No.
PCT/GB2008/050836, filed on Sep. 18, 2008, which claims
priority to United Kingdom Application No. 0718346.0, filed
on Sep. 20, 2007. The entirety of the aforementioned appli-
cations is incorporated herein by reference.

FIELD

This invention relates to tooth-bleaching preparations, and
to certain chemical adducts useful in the formulation thereof.

BACKGROUND

It is well known in the art that hydrogen peroxide, carba-
mide peroxide (urea peroxide) and other peroxides can be
used as bleaching agents in the formulation of tooth-bleach-
ing gels. The prior art also discloses that carboxypolymeth-
ylene (Carbopol), poloxamer (Pluronic), and cellulosic gums,
as well as other thickeners, can be used as the gelling agent in
the preparation of peroxide gels.

Much attention has been paid in the art to controlling the
pH of such compositions in use in order to optimize bleaching
performance.

Thus, US2006251591 discloses dental compositions and
methods for bleaching teeth directed towards hydrogen per-
oxide-containing compounds that are maintained at a sub-
stantially constant pH range of 6.0-10.0 during the tooth-
bleaching procedure in the presence of a calcium chelating
agent.

SUMMARY

One difficulty that confronts the tooth-bleaching gel for-
mulator, as acknowledged in US2006251591 is thathydrogen
peroxide, in aqueous solution, is stable under acidic condi-
tions but is a highly active bleaching agent under alkaline
conditions.

Present ideas consider that hydrogen peroxide dissociates
as a reversible reaction thus:—

H,0,°H*00H-

and that it is the perhydroxyl (OOH™) ion which is responsible
for the bleaching effect. Since the reaction is reversible it will
be shifted to the right if there is any alkali present to absorb the
H™" ions, i.e. if the pH value is relatively high. Under acid
conditions there will be an abundance of hydrogen ions so the
equilibrium will shift to the left and favour the stability of the
less reactive hydrogen peroxide.

It would be desirable to produce an improved form of
stable peroxide solution at a relatively high pH which can be
used as a basis for a tooth-bleaching gel.

According to the present invention there is provided an
adduct suitable for use in formulating a tooth-bleaching com-
position, the adduct being formulated from starting materials
comprising peroxide, urea and an alkali metal polyphosphate,
and having a pH in aqueous solution which rises on dilution of
the solution.

The invention also concerns tooth bleaching preparations
comprising the adduct, provided that such preparations are
formulated with regard to the identity of any additional ingre-
dients, and/or the relative proportions of those ingredients
with respect to each other and/or with respect to the adduct to
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ensure that the tooth bleaching preparations of the invention
also exhibit a pH in aqueous solution which rises upon dilu-
tion of the solution.

The inventors have found that by careful selection of the
starting materials for the adduct, preferably with regard to
their w/w % ratios relative to one another; by careful selection
of'any additional material, preferably with regard to its w/w %
ratio relative to any other additional material and/or relative to
the adduct; and/or by careful selection of the order or manner
in which the ingredients are formulated, it is possible reliably
to provide a tooth bleaching preparation which exhibits excel-
lent tooth whitening properties and which has a pH in aqueous
solution which rises on dilution (and hence in situ in the
mouth when used) thereby, it is theorised, releasing addi-
tional active peroxide ions onto the teeth when used and
providing thereby a superior performance with respect to
certain prior art formulations which exhibit no such pH rise,
or a significantly lower pH rise.

It is a surprising feature of the adduct or adduct combina-
tion, or of tooth bleaching preparations made therefrom, that
the pH value of an aqueous solution of the adduct or combi-
nation or preparation appears to increase upon 20 dilution to
a significant extent. We have found that the pH of one adduct
in accordance with the invention (the adduct described below
in Example 1) in a 50% w/w aqueous solution to be approxi-
mately 7.5, and to increase to approximately 9.0 on dilution
with water to 5% w/w.

Preferably the pH of the aforesaid solution at 50% w/w is
above 7.0

Preferably the pH of the aforesaid solution at 5% w/w is
above 8.0.

We have found that certain prior art formulations may
exhibit a modest pH rise on dilution, a characteristic which, it
is believed, may be attributed to the presence of Carbopol in
such formulations. Although a modest pH rise upon dilution
may have some beneficial effect in releasing peroxide ions
when the formulation is used (i.e., deployed on the teeth) we
believe that a more substantial pH rise on dilution is necessary
or at least desirable in order to realise the superior perfor-
mance of preparations in accordance with the invention. The
chemical behaviour of the adduct in the preparations of the
invention is believed to be largely, or at least significantly,
responsible for the pH rise on dilution exhibited by the com-
positions and adducts of the invention.

Preferably the pH rise (of the tooth bleaching preparation
and/or of the starting adduct solution) is at least about 0.1,
preferably at least about 0.25, more preferably at least about
0.5, still more preferably at least about 1.0 and most prefer-
ably at least about 2.0 when diluted 2-fold or, alternatively,
5-fold or, alternatively, 10-fold. Such pH rises may be wit-
nessed in the compositions of the invention even when for-
mulated in the absence of Carbopol.

The peroxide and urea starting materials may be provided
together as urea peroxide. Alternatively, other peroxides,
preferably hydrogen peroxide, and urea may be provided as
separate starting materials. Furthermore, the adducts of the
invention may include three-component adducts in which a
chemical combination of each of the starting materials is
present; but also two-component adducts comprising a
chemical combination of two of the starting materials pro-
vided that the two-component adduct is provided in contact or
association with the third starting material, but importantly as
or as part of an aqueous formulation having a pH which rises
on dilution.

The preferred alkali metal polyphosphate is an alkali metal
tripolyphosphate, in particular sodium tripolyphosphate.
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Our experimental work has shown that the adduct of the
invention, having the property of the pH rise in aqueous
solution when diluted, is preferentially formulated with cer-
tain ratios of starting materials.

Preferably the ratio of alkali metal polyphosphate:peroxide
in an aqueous solution of the adduct corresponds to an anhy-
drous alkali metal polyphosphate:hydrogen peroxide solu-
tion (35% w/w concentration) ratio by weight of from about
0.05:1 to about 0.5:1.

Preferably the ratio of alkali metal polyphosphate:urea in
an aqueous solution of the adduct corresponds to an anhy-
drous alkali metal polyphosphate:urea ratio by weight of
from about 0.1:1 to about 2.0:1.

Preferably the ratio of urea:peroxide in an aqueous solution
of the adduct corresponds to a urea:hydrogen peroxide solu-
tion (35% w/w concentration) ratio by weight of from about
0.2:1 to about 1.0:1.

Also provided in accordance with the invention is a method
for preparing an adduct suitable for use in formulating a
tooth-bleaching composition, the method comprising provid-
ing the starting materials peroxide, urea and an alkali metal
polyphosphate, and mixing the starting materials together in
aqueous solution under conditions of temperature and/or
pressure and/or agitation effective to provide a solution of the
starting materials. The solution may then simply be combined
with other desirable ingredients (if any) to provide a tooth
bleaching formulation.

The invention also provides an adduct prepared in accor-
dance with the aforesaid method, and a tooth bleaching for-
mulation prepared in accordance with the method.

The invention also concerns the use of the adduct as afore-
said in the preparation of a tooth-bleaching formulation.

Also provided in accordance with the invention is a tooth-
bleaching preparation comprising the aforesaid adduct or
solution thereof.

The tooth-bleaching preparation in accordance with the
above may comprise, in addition to the adduct, one or more
further functional materials, excipients, carriers, thickeners,
bleaching agents, stabilising agents and the like. The prepa-
ration may be formulated as a gel, solution, powder, disper-
sion, emulsion or the like, preferably as a gel.

The invention is further illustrated in the following
Examples. All percentages are by weight and are expressed in
terms of the total weight of the composition.

EXAMPLE 1

A peroxide/urea/polyphosphate adduct, which is suitable
for use in formulating a tooth-bleaching gel, is produced from
the ingredients set out below:

Ingredient % w/w
Hydrogen peroxide (35% soln.) 55.0
Sodium tripolyphosphate (anhydrous) 18.0
Urea 27.0

We have found that there are a number of suitable ways to
formulate the adduct, but one such method starts with the
addition of the sodium tripolyphosphate to the hydrogen per-
oxide, followed by the urea. After the addition of the urea, the
mixture is stirred until the urea is dissolved. The solution is
then used to make a tooth-bleaching gel.

EXAMPLE 2

A tooth-bleaching gel was formulated from the adduct
solution obtained in Example 1 from the ingredients set out
below:
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Ingredient % wiw
Adduct 36.0
Glycerine 36.0
Polyvinylpyrrolidone 25.0
Deionised Water to 100.00

The ingredients were simply combined together to produce
a tooth-bleaching gel in accordance with the invention.

Ingredient % wiw
Adduct 36.0
Glycerine 36.0
Polyvinylpyrrolidone 25.0
Deionised Water to 100.00

EXAMPLE 3

A tooth-bleaching gel was formulated from the adduct
solution obtained in example 1 from the ingredients set out
below:

Ingredient % w/w
Adduct 35.0
Glycerine 17.0
Carbopol (polyacrylic acid) 7.0
Polyethylene glycol 6.0
Deionised Water to 100.00
Sodium hyrdroxide (pH adjustor) q.s.

The ingredients were simply combined together to produce
a tooth-bleaching gel in accordance with the invention.

EXAMPLE 4

A tooth bleaching gel was formulated directly from the
ingredients set out below.

Ingredient % w/w
Urea 1.60
Sodium tripolyphosphate 2.00
Hydrogen peroxide 35% 7.00
Caustic soda 7.50
Carbopol 974 PNF 8.00
Glycerine 36.45
Minors (fragrance, sodium fluoride, etc.) 0.90
Deionised water to 100

The method of mixing for this example is. Stage 1: the
Carbopol, glycerine and the fragrance are blended together.
Stage 2: the water, urea, sodium fluoride and other minor
ingredients are blended until dissolved. Stage 3: stages 1 & 2
are mixed until homogeneous. Stage 4: caustic soda is added
to stage 3 to neutralise the Carbopol. Stage 5: the hydrogen
peroxide and STPP are blended and added to stage 4 and
blended until homogeneous. The pH then is adjusted to c. 6.5.

What is claimed is:

1. A tooth bleaching preparation comprising an adduct
formulated from starting materials comprising peroxide, urea
and an alkali metal polyphosphate, the adduct being provided
in the preparation in aqueous conditions and the preparation
and/or the adduct having a pH in aqueous solution which rises
on dilution of the solution, wherein the ratio of anhydrous
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alkali metal polyphosphate:peroxide ratio by weight of from
is from about 1:7 to about 10:7.

2. The tooth bleaching preparation according to claim 1,
wherein the pH rise is at least about 0.1 when diluted 2-fold.

3. The tooth bleaching preparation according to claim 2,
wherein the pH rise is at least about 1.0 when diluted 2-fold.

4. The tooth bleaching preparation according to claim 1,
wherein the pH of the solution at 50% w/w is above 7.0.

5. The tooth bleaching preparation according to claim 4,
wherein the pH of the solution when diluted to 5% w/w is
above 8.0.

6. The tooth bleaching preparation according to claim 1,
wherein the peroxide and urea staring materials are be pro-
vided together as urea peroxide.

7. The tooth bleaching preparation according to claim 1,
wherein a peroxide and urea are provided as separate starting
materials.

8. The tooth bleaching preparation according to claim 7,
wherein the peroxide is hydrogen peroxide.

9. The tooth bleaching preparation according to claim 1,
wherein the alkali metal polyphosphate is an alkali metal
tripolyphosphate.
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10. The tooth bleaching preparation according to claim 9,
wherein the alkali metal tripolyphosphate is sodium tripoly-
phosphate.

11. The tooth bleaching preparation according to claim 1,
wherein the ratio of alkali metal polyphosphate:urea corre-
sponds to an anhydrous alkali metal polyphosphate:urea ratio
by weight of from about 0.1:1 to about 2.0:1.

12. The tooth bleaching preparation according to claim 1,
wherein the ratio of urea:peroxide by weight is from about 4:7
to about 20:7.

13. The tooth-bleaching preparation according to claim 1,
comprising one or more further functional materials, excipi-
ents, carriers, thickeners, bleaching agents and/or stabilising
agents.

14. The tooth bleaching preparation according to claim 1,
wherein the pH rise is at least about 0.5 when diluted 5-fold.

15. The tooth bleaching preparation according to claim 1,
wherein the pH rise is at least about 0.25 when diluted 2-fold.
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